Positively charged amino acids at the interface between alpha-chain CCP1 and CCP2 of C4BP are required for regulation of the classical C3-convertase.
C4b-binding protein (C4BP) is an abundant and potent down-regulator of complement activation. In its presence, the assembly of the classical pathway C3-convertase is prevented and its natural decay is accelerated. C4BP also acts as a cofactor to the serine proteinase factor I in the cleavage of C4b. C4BP contains repeats of small structural domains: complement control protein (CCP) modules. Previously, we constructed and purified nine recombinant C4BP molecules in which solvent exposed positively charged amino acids at the interface between CCP1 and CCP2 were mutated to polar glutamines. Several of these mutants showed lower binding ability for C4b. In the present investigation, the collection of mutants was tested with functional assays and we found a correlation between changes in the apparent affinity of C4BP mutants for C4b and their ability to down regulate the C3-convertase. Mutagenesis of R(39), K(63), R(64) and particularly H(67) resulted in impaired C4b binding paralleled by lost ability of the C4BP mutants to prevent C3-convertase assembly and to increase the decay rate of the C3-convertase. Furthermore, these amino acids were found to be crucial for the factor I cofactor activity of C4BP in fluid phase degradation of C4b. In conclusion, a cluster of positively charged amino acid residues at the CCP1-CCP2 interface is identified as functionally important in the regulation of the C3-convertase by C4BP.